Sirt1 promotes axonogenesis by deacetylation of Akt and inactivation of GSK3.
Accumulating evidence shows that Sirt1 regulates a variety of neurological functions through the deacetylation of many proteins besides histone; however, the literature on the relationship between Sirt1 and axonal outgrowth is limited. Here, we first demonstrated that Sirt1 was located in the axon, especially in the growth cone. Then, we found that genetic inhibition of Sirt1 retarded axonal development in embryonic hippocampal neurons, whereas genetic and pharmacologic upregulation of Sirt1 promoted not only the formation but also the elongation of axons. Sirt1 can deacetylate and thus activate Akt, and inhibition of Akt significantly reversed the axonogenesis induced by Sirt1 overexpression. We also found that Sirt1 inhibited the activity of glycogen synthase kinase 3 (GSK3), whereas activation of GSK3 could abolish the effect of Sirt1. These results suggest that Sirt1 promotes axonogenesis by deacetylating Akt and thereby activates the Akt/GSK3 pathway, which could be a promising therapeutic target for axonopathy.